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Food choice motivations 22 2 3 a b s t r a c t 24 Previous research has suggested that vegetarianism may serve as a mask for restrained eating. The pur-25 pose of this study was to compare the dietary habits and lifestyle behaviors of vegetarians (n = 55), pesco-26 vegetarians (n = 28), semi-vegetarians (n = 29), and flexitarians (n = 37), to omnivores (n = 91), who do 27 not restrict animal products from their diets. A convenience sample of college-age females completed 28 questionnaires about their eating habits, food choice motivations, and personality characteristics. Results 29 indicated that while vegetarians and pesco-vegetarians were more open to new experiences and less food 30 neophobic, they were not more restrained than omnivores. Rather semi-vegetarians; those who 31 restricted only red meat from their diet, and flexitarians; those who occasionally eat red meat, were sig-32 nificantly more restrained than omnivores. Whereas food choices of semi-vegetarians and flexitarians 33 were motivated by weight control, vegetarians and pesco-vegetarians' food choices were motivated by 34 ethical concerns. By focusing specifically on semi-vegetarian and flexitarian subgroups, more effective 35 approaches can be developed to ensure that their concerns about weight loss do not lead to unhealthful 36 or disordered eating patterns. Canada, 2003) . As of 2009, approximately 3.4% of the US popula-45 tion (i.e., between 6 and 8 million individuals) indicated that they 46 did not consume meat, poultry, or seafood, and approximately 1% 47 of the adult population indicated that they were vegan (The Vege- 48 tarian Resource Group, 2009 ). Various groups have made claims 49 that attest to the benefits associated with the exclusion of animal 50 products from diets for all stages of the life cycle, including during 51 pregnancy, lactation, infancy, childhood, and adolescence (Craig & 52 Mangels, 2009). Indeed, a well-planned vegetarian diet can meet 53 current recommendations by providing essential nutrients and 54 lowering levels of saturated fat, and cholesterol (American Dietetic 55 Association & Dietitians of Canada, 2003) . 56 It has been postulated that for some individuals, vegetarian eat-57 ing patterns may be motivated by weight control (Gilbody, Kirk, & 58 Hill, 1999) . This has been supported by findings demonstrating 59 that vegetarians have a higher rate of disordered eating than 60 non-vegetarians (Klopp, Heiss, & Smith, 2003; Lindeman, Stark, & 61 Latvala, 2000) . Other findings suggest that dietary restraint and 62 weight control are primary reasons identified by high school and 63 college students for eliminating items such as meat and other ani-64 mal products from their diet (Gilbody et al., 1999; Janelle & Barr, 65 1995; Klopp et al., 2003; Perry, McGuire, Neumark-Sztainer, & 66 Story, 2001) . Thus, some researchers have concluded that vegetar-67 ianism may provide a socially acceptable means to avoid certain 68 foods in order to control body weight (Kadambari, Cowers, & Crisp, 69 1986; Klopp et al., 2003) . 70 However, not all research has supported the relationship be-71 tween dietary restraint and vegetarianism. Studies have found that 72 samples of college-age vegetarians did not differ from their non-73 vegetarian counterparts on a range of measures that are associated 74 with eating disorders such as laxative use, meal skipping, body 75 mass index (Klopp et al., 2003) , or on eating disturbance measures 76 (Fisak, Peterson, Tantleff-Dunn, & Molnar, 2006) such as the Eating 77 Attitudes Test (EAT; Garner, Olmsted, Bohr, & Garfinkel, 1982) and 78 the Eating Disturbance Inventory (EDI; Garner, Olmsted, Bohr, & 79 Garfinkel, 1982) . Further, research suggests that the relationship 80 between vegetarianism and dieting may only be present among 81 certain groups of people. For example, some studies have found 82 that adolescent vegetarians who have strong feminist views are 83 more likely to be restrained eaters than their non-vegetarian 0195-6663/$ -see front matter Ó 2011 Published by Elsevier Ltd. doi:10.1016/j.appet.2011.10.015 q Acknowledgements: The authors thank the following individuals for their excellent technical assistance: Jason Wright, Alexandra Hayes, Gagan Jindel and Sian Martin. Andrea Spaeth is currently a doctoral student at the University of Pennsylvania.
counterparts (Bas, Karabuduk, & Kiziltan, 2005; Fisak et al., 2006; 85 Greene-Finestone, Campbell, Evers, & Gutmanis, 2008; Martins, Pli-86 ner & O'Conner, 1999) . 87 It is possible that these inconsistent findings are in part a result 88 of variation in the composition of vegetarian samples. Vegetarian-89 ism is a broad term that encompasses a range of food avoidance 90 and selection patterns that differ primarily in the extent to which 91 animal products are included in the diet. At one extreme are ve-92 gans who include only foods derived from plants, such as vegeta-93 bles, fruits, legumes or dried beans and peas, grains, seeds, and 94 nuts, and avoid all animal products, including dairy and eggs in 95 their diets. Lacto-vegetarians and ovo-vegetarians are less extreme 96 in their food choices than vegans in that they include dairy prod-97 ucts, or eggs, respectively, in their diets. Other groups of ''vegetar-98 ian-oriented'' individuals include pesco-vegetarians who 99 additionally eat fish, and semi-vegetarians, who avoid red meat, 100 but include fish, poultry, and sometimes pork in their diets. Thus, 101 although all vegetarian (i.e., vegan, lacto-and ovo-vegetarians) 102 and vegetarian-oriented (pesco-and semi-vegetarian) individuals 103 restrict red meat from their diets, the degree to which they avoid 104 animal products varies along a continuum. While those who are 105 concerned about health may be less restrictive, those who have 106 strong ethical or philosophical reasons for avoiding animal prod-107 ucts tend to adopt more restrictive forms of vegetarianism, such 108 as veganism (Pollard, Steptoe, & Wardle, 1998; Rozin, Markwith, 109 & Stoess, 1997) . 110 Much of the research published to date has not investigated the 111 differences between subgroups of vegetarian and vegetarian-ori-112 ented individuals. Rather this work has either focused only on ve-113 gans and lacto-vegetarians (e.g., Barr, Janelle, & Prior, 1994) , or has 114 sampled a heterogeneous sample of vegetarian and vegetarian-ori-115 ented individuals and compared them as a whole to non-vegetari-116 ans. In one notable exception, Martins et al. (1999) investigated 117 subgroups of vegetarians and found that for those females who had 118 strong feminist values, more restrictive vegetarian eating patterns 119 were associated with higher restraint scores. Curtis and Comer 120 (2006) failed to replicate these findings in a study in which they re-121 ported that vegans and lacto-and ovo-vegetarians had lower re-122 straint scores than pesco-and semi-vegetarians. Although, Curtis 123 and Comers' findings should be interpreted with caution, given 124 their small sample size and the large age-range of their sample, 125 they are consistent with work reported by Pollard et al. (1998) 126 who found that those whose diets were low in red meat, were 127 more likely than vegetarians or non-vegetarians with a standard 128 diet to indicate that their food choices were motivated by weight are referred to in the popular press; Blatner, 2008), cutting back on 138 meat, rather than abstaining completely, may be a practical com-139 promise that is motivated by several reasons, such as cost, overall 140 health, weight control, or ethical concerns (Blatner, 2008) . Because 141 previous studies have ignored this subgroup, or included them 142 with other non-vegetarians who do not restrict their meat intake, 143 it is unclear what factors motivate their food intake. 144 In summary, some studies have supported the hypothesis that istics such as feminism (Martins, Pliner, & O'Connor, 1999) and 153 liberalism (White, Seymore, & Frank, 1999) , little work has ad-154 dressed whether vegetarian and vegetarian-oriented individuals 155 differ in personality, or food-related measures such as food neo-156 phobia. Given that food neophobia is known to be negatively asso- Steptoe, Pollard, and Wardle (1995) . We hypothe-169 sized that vegetarian-oriented subgroups (i.e., pesco-vegetarians, 170 semi-vegetarians) and non-vegetarians who only occasionally eat 171 red meat (i.e., flexitarians) would consider weight control when 172 choosing their foods, and would have higher restraint scores than 173 those non-vegetarians who never restrict red meat (hereafter re-174 ferred to as omnivores). Whereas vegetarians (i.e., vegans, lacto-175 and ovo-vegetarians), whose eating habits are more likely to be 176 motivated by ethical and philosophical reasons rather than weight 177 control (cf. Pollard et al., 1998) , were hypothesized to be less neo- is also high as reported in McCrea and Costa (2004) . For the current 213 sample, Chronbach's a was greater than 0.74 for each of the personal-214 ity dimensions.
215
Food frequency questionnaire (FFQ) 216 We interviewed participants to determine the frequency with 217 which they ate a variety of fruits, vegetables, fish, and other animal 218 products (Mullen, Krantzer, Grivetti, Schultz, & Meiselman, 1984) . 219 Food intake could be estimated using one of five categories: daily, 220 weekly, monthly, yearly, and rarely/never. Respondents were 221 asked to estimate the number of times per day, week, month, or 222 year each item was consumed. Responses on this questionnaire 223 have been shown to correlate significantly with actual intake data 224 in college students (r = 0.61, p < 0.001). 225 Food neophobia (FN) and variety seeking (VS) 226 All except four participants completed a 10-item scale that 227 measured their food neophobia (the propensity to approach or to 228 avoid novel foods) and an 8-item scale that measured general neo-229 phobia (Pliner & Hobden, 1992 Eating attitudes test (EAT) 266 All but two participants completed this 26-item self-report mea-267 sure for eating disorders (Garner et al., 1982) . Chronbach's a was 0.88.
281
Food choice questionnaire (FCQ) 282 This questionnaire (Steptoe et al.,1995) was completed by all 283 participants and consists of 36 items designed to assess the re-284 ported importance of health, convenience, price, sensory appeal, 285 natural content, mood, familiarity, ethical concern, and weight way'' (ethical concern), and ''makes me feel good'' (mood ps < 0.012). As highlighted in Fig. 1, there g 2 = .07), ethical concern (F(4, 233) = 10.9, p < 0.01, g 2 = .16), and 403 weight control (F(4, 233) = 5.7, p < 0.01, g 2 = .09). Post hoc analyses 404 indicated that omnivores considered natural content to be less 405 important in determining their food choices than the vegetarians 406 and vegetarian-oriented subgroups (all ps < 0.01). Omnivores also 407 rated familiarity as more important than vegetarians 408 (t(143) = 3.1, p < 0.01) and pesco-vegetarians (t(116) = 3.0, p < 409 0.01) whereas they rated ethical concern less important than veg- Of these, approximately 39% indicated that their vegetarian eat- 436 ing habits had been affected by the limited selection and quality of 437 the food in the dining halls, while 50% indicated that their eating 438 habits had not been affected. The remaining 11% indicated that 439 they had consumed more vegetarian options over the previous 440 year because the dining hall provided more variety than at home. 441 However, changes in vegetarian eating habits did not differ as a 442 function of these perceptions. 443 Participants who became more restrictive of animal products 444 over the previous year were more likely to indicate during the ini-445 tial session that their food choices were influenced by weight con- The purpose of this study was to examine and compare the die-457 tary habits and lifestyle behaviors of college-age vegetarian, vege-458 tarian-oriented, and non-vegetarian females, whose eating habits 459 were defined by the extent to which they restricted animal prod-460 ucts from their diets. Analyses indicated that semi-vegetarians 461 were more cognitively restrained than omnivores. These findings, 462 which are consistent with Curtis and Comer (2006) , suggest that 463 vegetarians who are more restrictive of animal products in their 464 diets are less restrained than semi-vegetarians. In addition to 465 semi-vegetarians, we also found that a subset of non-vegetarians; 466 flexitarians, who reported that they occasionally restricted their in-467 take of red meat, were more restrained than omnivores. Consistent ( Schickenberg et al., 2008) . For women, openness and food neo-482 phobia appear to be influenced by an overlapping set of genetic 483 factors (Knaapila et al., 2011) . Whether these women are also 484 genetically predisposed to become vegan or lacto-ovo-vegetarians 485 is a topic for further investigation. 486 Given that college marks the beginning of an important transi-487 tion from adolescence to emerging adulthood for many individuals 488 (Arnett, 2000) this may be a particularly important context in 489 which to study eating patterns of subgroups of vegetarian and veg-490 etarian-oriented individuals. As children move into adolescence 491 they seek to establish a unique identity, and often struggle with 492 pressures to conform to a cultural ideal of physical beauty (Story, 493 1984 (Fisak et al., 2006 , Perry et al., 2002 . For this rea-502 son, it is important not to generalize previous findings that suggest 503 that adolescent vegetarians may be prone to eating disorders to 504 college-age students. In the current study, most of the students be-505 came vegetarians before they entered college, either as children or 506 adolescents, however it is unclear as to whether their motivations 507 for maintaining a vegetarian lifestyle changed after they entered 508 college.
509
Although it was beyond the scope of this study to track the pro- Harris, & Sanchez, 1991), and less likely to develop diabetes (e.g., 547 Snowdon & Phillips, 1985) than non-vegetarians. For those who 548 adopt vegetarian diets later in life, overall nutrition improves 549 (Turner-McGrievy, Barnard, & Scialli, 2007) . Thus, it appears that 550 those who follow well-planned vegetarian diets, which are rela-551 tively low in saturated fat, generally don't need to lose weight. 552 As a result, responsible vegetarian diets may actually help protect 553 against eating disorders (Barnard & Levin, 2009 ). The degree to 554 which semi-vegetarians and flexitarians in the current study fol-555 lowed a balanced healthful diet is unknown. It is possible that 556 these individuals may not be as health conscious, as vegetarians 557 and pesco-vegetarians who avoid poultry and red meat (Larsson, 558 Klock, Åstrøm, Haugejorden, & Johansson, 2002) . 559 Although some flexitarians and semi-vegetarians may eventu-560 ally progress to a more restrictive vegetarian eating style that is 561 less focused on weight control, it is possible that others may be 562 at risk for developing unhealthy weight control strategies or eating 563 disorders. With this in mind, development of programs that teach 564 vegetarian adolescents and young adults how to maintain healthy 565 and well-balanced diets may be an effective approach for produc-566 ing healthful changes to vegetarian dietary patterns over the long-567 term.
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